Imino proton exchange in the 5S RNA of Escherichia coli and its complex with protein L25 at 490 MHz.
Imino proton exchange has been examined by NMR in the 5S RNA of Escherichia coli, its principal RNase A resistant fragment, fragment 1 (bases 1-11, 69-120), and complexes between that fragment and ribosomal protein L25 by using both real-time and relaxation techniques. Fragment 1 RNA imino protons exchange at rates between 0.5 and 15 s-1 at 303 K in 5 mM cacodylate buffer, pH 7.4. In contrast with many tRNAs, intact 5S RNA contains no imino protons with exchange lifetimes as great as 1 min. Consistent with the results of Gueron and his colleagues [Leroy, J. L., Bolo, N., Figueroa, N., Plateau, P., & Gueron, M. (1985) J. Biomol. Struct. Dyn. 2,915-939; Leroy, J. L., Broseta, D., & Gueron, M. (1985) J. Mol. Biol. 184, 165-178] with tRNA, exchange in 5S RNA is catalyst-limited under conditions generally used for imino proton spectroscopy, such as those given above. Using Gueron's catalyst saturation technique, base pair opening rates have been measured for several AU and GU base pairs in fragment 1. They range from 50 to 300 s-1 at 303 K and depend on base pair type and also to some degree on context. Similar studies have been done on complexes of L25 and fragment 1. The binding of L25 to fragment 1 reduces the exchange rate of many imino protons within the region to which it binds, consistent with the hypothesis that its binding stabilizes the secondary structure of 5S RNA.